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m^. ^mmmmm^ (cad ©^n/s:^^#4■^^7U'-«^:^(c^^/;5:-r^fc 

XV^U^O^i^m^^iZ'Ol.^Xit. iit^^O 7-4 8 5 8 6 

0 7 - 6 8 3 8 o^<ikm\z:^^^x-y.^jyuif(Dmmmizy^h^-:/a^}d7.yx. 
immfi-^m^^td^w\wmc^':t^)^v^\z^\^Xs a^^w-u^!^^, ±ib 

{'c'^Mnti' ^ t£.^:^its^i^mmtmm\z^ ^^x. mx^^^ e> w^&^xtj?^ a 

tXTj^^v'b t}0>e>fd;D, XTj^^i/atbT: b'T^^o:/-;!/ A MXJl^^v'lt 
l|<h7"h^:/a^b*X7xy-;i/A t^S^S ■ S-S-^i^T»6.n'5*m'fbX7j^ 
^'>WT*oT, XJj^:^>^^»5()«3 5 0 g/e qe^±4 7 0 g/e qOT-T? 
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n=0m.^t^GPC^^'-hmmit'C2 0%R±3 5%&.T'V$)^^m 

PC^^- h(Dn=0^^^t6 0 %J^±0 2MX5i^^->jtM^ l®i^e^±ffl 
X5l^:^->a iX/i^:^->b(D'&tf;0^feX7j^:^->#fl&±#:(C^bT> 8 OSS% 

0 omm%&cr. $?sl<«, 9 3fift%^±i o oa*%j^;^TT^D, 

SB-gr^tiTTJc^ d i: ^WWiii-t^m^m l X« 2 fBit®TOJSei^^fflX3}?^-> 

4 ^-mi^-^tixr<ii^z.t^wwLtt^m^m 3 iB«cDraiH^isfflx7}^^ 

oHiWJSB^^ffl x4^^ v-IMJitia^tJ ^:#^J^^J;^)^ e-^^c^-yxT.^, :^r^7>i:7a 

X B X ^- v^-fb LxTftM $ nxts. ^mn. tt^ mimm 

':fuif^m\^^xi^m^nx:f3i^^t^<i^mfr^mmmwLmmmm.. yj > 

a ^VX : h*7«7x/-;W AMX7^?^>'#ii&^:7^^^>'*□^HX7I7- 
;^ A t^Km ■ m^-^'^xm>ti^^m'{i:x.-^-^iymmx$>-ox. j^-^^i^m 

mi)^3 5 0 g/e Q&,±4 7 0 g/e QOTTjao, n = 0 ^:«-j&5G P 09^ y 

•a-T#e.n^ 2'g'tgx7i^^>'Wr^oT. gpc^^^— Fon = o^i^^i-^j^e 
o%&.±(D2'^mx.^-=¥iymm^imm&.±^^^^ j^-^^zy a .tx^^v'b© 
•&fi-7&^'^x7}^^>'Wi^^^:fc^UT, 8 omm%&.±i 0 oa«%i!ii.T^ 
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*5§0J{-ffiViSPPiiJ@B^1SffiX7}?4^>'WM#l«> ±tBx4^=^->«tll&, 7 

7xy-;vA^s^s^ • m^-^^> in^^i^mm^^s 5 o g/e ciSJ.±4: ? o g 

TT.^-5.*m<kX;if:^v^tJigT^nt^4^tcPl5t$n-r, A#:6*I{C«> fi#Ajt 
M : BEB 5 3 0 A8 0-^WUX I DIG EPOXY CO.. LTD® 
EPIC L ON 1320-8 0 A^d^^frf ^.tl^. X^^^v'^Sdts 5 0 g/ 
e q7feiiS!fl?a&§i:«l'fb«^5&5?g|<;5:^„ X7j^^^^>'^»j5^4 7 0 g/ e q 

(GPCMI5^ : y*;W\°-SX— i/a >i' U-^ h —) 

: 7^>7t: Hd:79> (THF), tJ^J^-.-^WV—^ (M) 
no A 000HXL4-G300 0HXL + G2 0 0 0HXL + G2 0 0 OHX 
L. SifS : 1ml : R I ^ffigSTfro fe. 

t•7^7xy— ;i/ AO Vi-rn;^)^— Oct Xtf^'DjUn h*U >^;K^£^$i±> GPC5^ 

^r-V(Dn = Qiiiim^Q Q %)ik±.(D 2'nm:r.if.^=^mmx^n\tm\zm^^n 

PICLON15 3 (*^<bX7}?:^^>/1tl!t) ■^EPICLON840S (tfT. 
JLH^^iy a <hX7i^^'> b 0^^i)^X.ifs^=^mm±W\Zli^\^X 8 0 m»%JJJ^Ji 

1 Q Qmmx&.T. $?*b<«, 9 3Sft%jjii±i 0 oss^e-^T-e^o, x 

5i^^va/5>^'7 5Sa%^^>^±9 7 fiS^U^T-eSB-^^nTV^-S CI t ^3 J: 0 > ®<b 

Sic. jLTfs^iymm±w\zn\^x%m^mM^i smm%u±.z ommx^xr 
(Dwm\z-r^^L\z^y). m\m(Dm'^<Dmm'& (ul^^^v-o) timu. 
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#tc:l5I^^*^ti;S:Vi*5, ijfSL<«, :7xy-;K ^^u-y-JU, tfx:7x/- 

±bJfSLVio *7t, x/j?:^>^Si::7xy-;H47m»<to^ait5J>^% l : l. 
2-1:0. 7T'^nt^, ®'fl::^0;^r^X^^M^^t!-;U5^^^'i4tg<^/\'^ 

1 -v-T y 2 -x5^;i/- 4 - y ^;u-r 5 i$^v—)vm(D-i 5 ^^/— 
l^ti:t^J>. ^U-. ^j&^V-. ?^^->U*. -8rfi)c->U;?3. ;^^X/\°'>i5^- 

&.r. z^uy'u^(Dmmz-D\,^xwimr^. 
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^mm^ (i2o~i8ox:) i^mimrBwe o^^±i 8 o^i^Tizrs:^^ 

0. 9 8-4. 9MP aCD^frTSPl^JPJELT^M^Jl^-rSJliifCck'^T. ^ 

mm.my^'^u^cDh'mxumm^z^mm^mi^xmmmi^'r^^tiz^-DX. 
cei-e> ^MmtuT«, lite, T)V5.=i^Am. xy^>u:^mm^m 

i$im\zit. m^it. ^mmmKimmu<DMi(D^mmizM\^x^':rh^i7y'^ 

fmm^n^^tiz^^x. mrc. nm-A^^mmxr3:<xhTy'^y^^':fm^ 
^no:itiz^^x. m^m^T^z-t^ix^. ':^v>hmmmzi±±if^z. 

^%'pn,< h%\^-tm}^^m\^^xmmm^t^zLii\zk':>x. #ji:/u.>h@H 
mm.^mT&t^z.i:.-mx^^o M.wmz\t. mx\t. ±m,<o^'^\zmmi^mv 
Tf±±tffe:/u > hwmL^nmmmm.iivxm\'^. ^(op^mmmwimmy. 

\tMm\zFm^i^(DmmmwLm-:f') yi/^^stas Lmz^o:>mA\z^m,m 

^KJ^ia^^l 5 0~1 8 0'C<D|gaiC^^LT^< Ci:;^)W*b(/^c 

ifmA^mmm\zi:.':>xM.wmzmmt^. 

xjj?^ a : tf X :7 i y -JUAMx7}^^->itigi5^ h ^ ^ t'x :7 y 

A^>R^S • M-^^it, XjJ?^->^«j0^3 5 0 g/e qi^;^±4 7 0 g/e 0.^^ 
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JL-^^'^l : i$^^':r5.tlJVm DER530A80 

X7}?^i^^« : 4 2 7 g/e q n= 0^:^:2 8% 
X7it^i/2 : WUX I Die EPOXY CO., LTDM Epicl 
onl320A80 

X7j^4^->S» : 4 3 0 g/e q n=0^5i-:2 6% 
X7j^^'>3 : MAitSi BEB530A80 

Xj1?=^>^^« : 4 3 8 g/e q n=0fiK^3^:2 7% 
X7l?4^->4 : ^l^— GER4 5 4A8 0 

X5i^=^^~>^S : 4 3 5 g/e q n = 0^:$i-:2 7% 
X7j?^r->5 : ;$^f:7'5r$:^;;i/M DER539A80 

X#^->^S : 4 5 0 g/e q n= 0^^:2 1% 
X5j^^v6 : :;>^a2^<b^X^I^ Epiclonll20-80M 

X7}?4^5/^S: 5 0 0 g/e q n= 0 : 1 7 % Otl^ 

m) 

— ;i/ACDVi-rn;{)^— o<hxtfi7p;H:: KU >S:SJt£i:$ii-T#e>nfe 2 '&tBX7j? 

XTj^^i^ 7 : ;^H*-1' >^'fb^Xll^ Epiclonl53 

^m<tJL^^zymm X7i?^>^^S:4 0 Og/eq n = 

0 ^K^B- : 6 8 % 

X7j^^->8 : :;fc:02is:-r>=^'fb#XliM Epiclon840S 

lf7>7a:y-;i/A^X3i?:^^'> X7i?^S/^M: 1 9 0 g/e q n = 0^ 

^ : 8 6 % 

X5j^:^>/9 : ;^B2^'r ^^'fb^XHM Epiclon830S 

t*X:7xy-;UF^X7jt^v X5i^=^vS»: l 7 O g/e q n = 0^ 
: 7 8% 

X7}?^'>1 0 — >x;Wb#®[ EPON Resin 1031 

JL^^^i^mm -.212 g/e q 
JLT^^^i^l 1 -.Mmt^m YDCN-7 04 

^UV~-JV/^^y^m:i:.-^=¥>^ X-^i^^i^^m: 2 2 0 g/eq 

mitM 1 : v^/^>X7i^4^i>l/>?>M YLH 1 2 9 B 7 0 
tfT. 7 X y -;UAMy iJ? 2 '^mm^ : 17-19% 7m»^» : 1 
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1 8 g/e q 

m<m} 2 : B^-f >^<\:^j:mm TD - 2 0 9 3 
7x/-;Uy7l^^^;/^ 2Wt6^^:7~8% 7jcmS^S : 1 0 5 g/ e q 

fiS-fb^JS : ^^B^-r >=t^<b^Xll^ VH-4 1 7 0 
k'T. X y -JUA^y ^> 2 'gtg^K^^ : 2 5 % 7Km»^* : 1 1 8 g 
/' e q 

. mm 4 : -JlyyyVT^ Y ^^Si aiilS'I47jc^^» : 2 1 g/e q 
R E V 1 iillt^l 1 3 m, ii^i^S 3 5 M m 

mmy^ ^-2:'y^j:^ mmm =¥^u7. msr-0 4 5d^4^>"j:^7 ¥ 

i^liLt$4Aim 

mmy^ ^-3:i$^)V^ «±^;i/^« PKP-8 1 ¥±^!|agl3 

Aim 

(mmm 1 ) 

X^^v'^tJIiiLTXTj^^v'l (1 1 2. 5a*§|5) tX7}f^i^7. (1 OM 
§15) , ^{fc^iJ i b T^lfkSiJ 1 (39. 5 , i UT^^^iK 2 ( 1 

8. 6fisgi5) ^m^LTm9 o^mmwv. m^zmmmthx^mmi (o. 

13M»§I5) S:@3-&LT3 0:i^^mi4i^fT-5il<i:(Cd;oT. yxx^#fc, 
X:^^i^mmtl^T:rL-^^i^2 (118. 8«Mg|5) tX7j?:^^v'8 (5S«g|5) 

i:X7j^:^^5> 1 0 (3 MSB), mmiiihxmmii (44. osmsb), w# 
MtbT:t«i^«2 (3 5ii«Bi5) ^la-^UTf^g 0 5>ppmi^b, mzum 

mtVr^mMl (0. I3a»g|5) S:@2'&bT3 o^^-ra^J^^fi^^citiCct 

(I^« 3 ) 

X7}^=lrv'W<hLTX73^^v3 (118. 8M»gP) <i:X7i^^'>9 (SfiSgP) 
tX3}?4^'>10 (5SmgP). fig<b^Ji:bTfiI'ft;^2 (3 4. 2 2*^), mm 
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mmt i^xmmmm i ( s mmm tmmmm 2 (17. e mmm) tmmm 
m3 (2 5. ^m^vrm9 o^mmis^v. mizummtvxmm 

mi (0. i3saa5) ^sb-^lts 0i9>ra^*^*ff3c:a:ic:«koT, c?-^. 

mmitvxm^tms (29. 2Sfigp), mmmmtLxmmmm2 (22. 

9«*gB) ^E-g-bTJ^Q O^^r^SMib, IE(C-(Sii]^JibT{lgil^Jl (0. 1 

(mmm 5 ) 

X#=^^->1tS^chLTX7}?^->5 (9 3. SSMgP) tX7}^^->7 (2 SSSgU), 

^{b^ji bxsi^b^j 1 (38. 6 mmm. ^mmmtvxmmmm 1 (8 mm 
m t^mmm2 a 9mm^) tmmmms (1 9 mmm ^m-^vxmd 
o^mmwi^. Mizi&mmtvxMmmi (o. 1 ssmp) ^sB-g-t-Ts 0 
^r^mw^m\ "to^'^mmy^^-ti^xmmy^ ^-1 (@3#fij|gioo 

(^MM 6 ) 

JLTi^^z^mmtVXJLii^^zy 2 (112. 5Mag|5) tX5j?^'>7 (1 Ojt« 

m > ^ii^b^j i L T^g^b^j 1 (39. 5 mmm . mmmmthxmmmm2 (2 
sfissB) t-^mmma (2 5mmm ^m^vx^s o^mmif^v. m^zu 
mmti^xi^mM 1 ( 0 . i sa*^) srsa^br a 0 ^mm.w^m>. 

^^^a:7^ ^-tLTil^:7-< ^-2 (1 0 OSMSBfC^UTl saSfflJ) S: 
(*MM 7 ) 
(J;b«^«a| 1 ) 

X7}?c^i>WtLTX3j?4^e>3 (1 0 6a*gB)i:X7i?citi5^1 1(1 5SM^), 

m^tm thxmitmi (44. s mssij) , mmmm t u t 1 (26a 
mm) tmmmm2 (lossg^) ^m^\^xm9 o^mmwv. w\z{&mm 
tLx^mmi (0. 1 3M»gi5) ^m-^Lxs o^mmw^n^:it\z^-D 
X. u=i7.^%rco 
atmi2) 

x.7^^i^mmiivxx-^^i^ 6 (1 1 8. 8a»SB)tx#^r$^8 (sasgp). 
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m^tmtvxm^mi (41. 7mmm. mmmmtvxmmmm2 (33. 
3s»gB) ^m^i^xmd o^mistwv. ■s.izummti^xi&mmi (o. 1 

x.^^zymmtvx:ii7^^iy6 (1 2 5sagB). m^m\ti^xmmi2 (2 
gi5) ^m^LxmB o^mmwi^> w.\zi^mmtvx^mmi (o. isaa 

JLTfs^'^mmtl^XJLii^^zyQ (1 0 6Sa^) i:X7i^:^'>l 1 (1 5fi«$|5). 

mimtvxm^m\4 (.2. 5mmw. mmmm^vxmmmmi (iss* 
u) tmmmm2 no. esssp) tmmmm3'(2 3 • 6S«^) 

-^bTlUS O^F^mj^b, l5{C{Sii^J<hL-T{Sjt^J 1 (0. 0 SltSgP) SrlB 
$ : 0. 2mm(D;y^Xi$'nX (BMI^ iW) M rwEA7 6 2 8j) O-^-tl-^ 

nt'-^g^ii, ^^ta-t" (i2o~i8or) x-fvzfuc^omitmr^-^^G o 

±IBa)J:-5(cbT#e.n?t^JSiJB5i^1Sfflyuyi/^4 oaS%^ 4 *Jca&-5 
Vi«8|fe:(DOTlC^M*fit3i, Cin^ 1 4 0~ 1 8 0*C, 0. 9 8~-3. 9MP 

mmi, 1. 6mmC0^?SDm;i«&«jtbfc. 

&.±(DmzLx%^nrcmmmmm'^v:/u^. mmommm^z-Di^^x. )k 

(7°Uy^^ (PP) (D^iS) 
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±m-:^ni^rirzmmK)mmwL(D'mm^jiy^>^iz^of^^v. i pc-t 

M-6 5 0 2. 4. 2 S^^TDSCStdckOail^bfeo 

>ir{z^K)m^iy. c:n^:S$ : 12 5mm. m : 1 SmmtC^ifU, UL^ 

(UL 9 4). mmmmumz^-oxfr-oTco 

TAJ iT^o 

COS4^SIBlDI^<;^cJ6, 6 0 ^vi^z^Oy^JV^—^M-t). J IS C6 5 2 
1 5. HZ'itt-oXm^VtCo 

±IBT"# ?) nfc 1 . 6 mm<Dm^ 0 fts^co^m ^ X ^> 5^ > t ck 0 1^* b , 
IPC-TM-6 5 0 2. 4. 2 4 tCtJeoTTMAffi{3 j; DMlJt 
(:t->^>iii&l^i4) 

±t3Tf#e>nfc«^5SDSIS^* J I S-C6 4 8 1 {3fJ!-:>TfNilBL/fc„ 

±mxn tlfc ^51 0?«ii«cOfl?g^X^;;^>^[Cj;0 T G / D T 
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hH';>S:S/iS$-a:, GP C5^^- hOn = O^ra-J^^e 0 %Ji;l_hO 2StiXj}? 
^^v-W^iB^bTli/JlVilttSS^Jl-^XTj^^S^a : ]d7.y :r. / -JUAmx.^^ 

5 0 g/e QJ^±4 7 0 g/e qOT-T?E--C). n = 0 fie:^^;^^ G P C 5^ — hM 
0 %^±3 5 %OTT*^:*^<i::X7}?^>/#j|&fcMaUTVi/«i:V^:^^ 
fbX:1?^>'#li^ffi^ifcJ±*!^0iJ2^X5}?=lr>/a : ifT.yauy-JUAmx.^^i^ 
mmt5'h^^a=Ei^7sy:cJ-)VA^^];^s ' ii'&^-ti:, X7j^=^^>>^S7&^3 5 
0 g/e aiJ^±4 7 0 g/e q£^T"rJL-^, n = 0 ^^^-^^G P C5^-^- h®« 

GPC5^r- hOn = O^rJi-^&^'e 0%J^A-tCO2'^tgX7}?:^>'#Jig^@H'^bTVi 
;S:Viit«![«aj3{cJttebT> XJj^^^i^a : t*;^:7xy-;UAMX7j^^$^1#jIii:7^ 
h^:/P^:k*7.7xy-;UASrRJ^: • X7}?^>-^»*t3 5 O g/e q 

m±4 7 0 g/e qOTT-1.0, n= O^r^-i^^GP 05"^- h®i»JtT2 0%^ 

±3 5%&.TX'$>^^mit::!^-^^zymmiiJi^^^yh : tiX:7 x y -jUA. If 

7>:7x/.-;i/F, X h^:/p^k*X7xy-;i/A(Z)ViTnyi)^— •Qtxe ^ pJ^ 

t HU >^Sf&$it, GPC5^-^-hcDn=0^ii-:^»^'6 0 %£^±CD 2 Wt^X^iK 
0 omm%SXTX$>K). XjJ^^^^v-adW 5MS%£j^±9 7MS%J^>^TT, R-D. 

J6 . «affl X 4^ ^ zymmmmm \Z'^^mf3imm\^t:^^xmmM.m^m^i.R'D. 
•fv^u^(D^m:^^0iit?xh^z.fAm%'s^-^n^o m.\zD i cYmt^x'$>^ 
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yj^y-)V A t^KJit^ • ?l-&$-&T#?>n§ft^'fbX7}?^>'1^fltTSt?T> x 

Tj^^l^i/^S^O^'S 5 0 g/e qliA±4 7 0 g/e q J^;!.T-ej.t?, n = 0fi^5^;^«G 

^yjte 0%ij;±®2't*gX3j?^'>|tllt<£ia«U^±ffiVi. X7i?^r5> a iXTj?^- 
->b©-&lf;^>>*f^X5i?^->1SrJ3t±#:fC^LxT> 8 OMa%J^^±l 0 OS«%IJAT. 
$fSL<«, 9 3S»%ii;±l 0 0aa%iJ-lT-T?^D, X#^'> a :^>5KX7}^^ 

M;^;$i±T# ?>n-g) -7 X y >;/ ^mmx$) o ^©2 ttgfig:J^>o? i 

5 %:E^±3 0 %iJ^TcD:7xy-j!/y4^^-/i7i^flt"es^iit^#^IS[<t-r«>TOJ 

■5 . it^Ji 1 ~ 4 ©vi-rn;&^ 1 ^(cSB«©^j8!iaBjisisfflX7j?^r>'itJi«a^ 



